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The  Army  Research  Institute  Aviation  Research  and  Develop¬ 
ment  Activity  (ARIARDA)  at  Fort  Rucker,  Alabama,  is  responsible 
for  providing  timely  research  and  development  support  in  aircrew 
training  for  the  U.s.  Army  Aviation  Center  (USAAVHC) .  Research 
and  development  activities  are  conducted  in-house  and  augmented 
by  contract  support  as  required.  This  technical  report  documents 
contract  work  performed  by  ARIARDA  in  support  of  the  Directorate 
of  Gunnery  and  Flight  Systems  (DGFS)  at  the  USAAVNC. 

The  success  of  the  U.S.  Army  attack  helicopter  mission 
depends  on  the  effectiveness  of  the  unit  helicopter  gunnery 
training  programs.  In  turn,  the  effectiveness  of  the  training 
programs  depend^'  on  the  optimal  use  of  the  expensive  resources 
that  are  required  to  train  and  sustain  proficient  attack  avia¬ 
tors:  personnel,  flight  hours,  ammunition,  gunnery  ranges,  and 
training  devices.  This  report  documents  the  results  of  a  survey 
of  active  Army  and  National  Guard  aviators  and  unit  commanders 
that  was  conducted  to  address  three  primary  gunnery  training 
Issues:  the  minimum  requirements  for  and  current  use  of  ammuni¬ 
tion,  the  availability  and  use  of  gunnery  ranges,  and  the  avail¬ 
ability  and  use  of  helicopter  simulators.  In  addition,  the  sur¬ 
vey  addresses  other  areas  of  Interest  in  the  management  of  the 
attack  aviation  force. 

The  results  of  the  Ammunition  and  Gunnery  Survey  are  being 
reported  in  two  volumes.  Volume  I  is  a  summary  of  the  major 
results  of  the  research  and  Volume  II  is  a  detailed  final  report 
on  the  survey  data.  The  major  findings  of  this  research  have 
been  briefed  to  the  Deputy  Commanding  General  for  Training, 
Training  and  Doctrine  Command;  the  Director  of  Training  Depart¬ 
ment  of  the  Army  Management  Office;  the  Commanding  General 
USAAVNC;  Director,  DGFS;  and  at  the  Helicopter  Gunnery  Manual 
User's  Conference. 


EDGAR  M.  JOHNSON 


Technical  Director 
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ARMY  AVIATION  AMMUNITION  AND  GUNNERY  SURVEY 
VOLUME  1:  EXECUTIVE  SUMMARY 


INTRODUCTION 

The  successful  accomplishment  of  the  U.S.  Army  attack 
helicopter  mission  depends  upon  the  effectiveness  of  the  unit 
helicopter  gunnery  training  programs.  Currently,  the  Army 
delegates  to  each  unit  commander  the  authority  to  develop, 
Implement,  and  evaluate  a  training  program  to  qualify  and 
sustain  the  unit  aviators'  proficiency  In  aerial  gunnery. 

That  Is,  each  unit  commander  Is  required  to  tailor  a  gunnery 
training  program  to  meet  the  specific  needs  of  the  unit's 
personnel  and  to  fulfill  the  unit's  mission.  As  a  conse¬ 
quence  of  this  policy,  however,  the  gunnery  training  programs 
vary  In  content  and  quality  from  one  unit  to  another. 

The  accomplishment  of  effective  unit  training  requires 
not  only  careful  planning  and  execution,  but  also  a  large 
expenditure  of  resources  (e.g.,  ammunition,  flight  hours,  and 
gunnery  range  time) .  In  response  to  the  need  for  standardi¬ 
zation  ari  because  of  the  competition  for  training  resources, 
the  Army  formed  the  Standards  in  Training  Commission  (STRAC) 
In  1982  to  <a)  develop  standards  for  training  on  all  Army 
weapons  systems,  (b)  develop  notional  training  programs  to 
meet  the  standards,  (c)  Integrate  existing  training  devices 
and  simulators  Into  the  training  programs,  and  (d)  determine 
the  amounts  of  ammunition  required  to  support  the  training 
programs  for  each  branch  (FY  86  STRAC  Evaluation  Final 
Report,  1987) . 

In  1985,  STRAC  published  the  Standards  in  weapons 
Training  manual  as  Department  of  the  Army  Circular  (DA  CIR) 
350-85-4.  This  manual  establishes  the  training  standards  for 
units  on  the  basis  of  their  Training  Readiness  Condition 
(TRC)  and  specifies  the  amount  of  ammunition  that  should  be 
expended  to  meet  the  standards.  For  example,  STRAC  autho¬ 
rizes  160  rounds  of  2.75-inch  Folding  Fin  Aerial  Rockets 
(FFARs)  per  airframe  for  TRC  A  units,  150  FFARs  par  airframe 
for  TRC  B  units,  and  80  FFARs  per  airframe  for  TRC  C  units. 
However,  all  units  do  not  always  receive  the  full  authoriza¬ 
tion  of  ammunition;  In  other  cases,  units  may  not  expend 
their  full  allocation  because  of  Internal  (e.g.  maintenance) 
or  external  (e.g.,  limited  access  to  ranges)  factors. 
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In  October  1986,  the  U.S.  Army  Aviation  Center  (USAAVNC) 
published  a  Field  Manual  (FM  1-140)  entitled  Hellcoptier 
Gunnery  to  assist  unit  conunanders  In  establishing  an  effec¬ 
tive  gunnery  training  program.  The  manual  explains  funda¬ 
mentals  of  ballistics  and  gunnery  techniques,  describes  the 
aerial  weapons  systems  on  all  attack  helicopters,  and 
discusses  the  administrative  and  logistical  considerations 
required  for  the  training  program.  Within  the  constraints 
Imposed  by  STRAC,  FM  1-140  establishes  the  gunnery  tasks  and 
performance  criteria  for  aviators  to  qualify  on  and  sustain 
Individual,  crew,  team,  and  CALFEX/JAAT  (Combined  Arms  Live- 
Fire  Exercise/ Joint  Air  Attack  Team)  proficiency.  The  manual 
presents  flexible  gunnery  tables  that  delineate  the  flight 
conditions,  types  of  targets,  ranges  to  targets,  type  and 
amount  of  ammunition  to  be  fired,  and  the  desired  target 
effect  for  each  level  of  qualification.  Because  the  tables 
are  flexible,  the  unit  commander  can  select  target  arrays 
that  are  appropriate  for  his  aircraft,  mission,  and  gunnery 
resources  in  developing  the  unit's  gunnery  training  program. 

Despite  the  attempt  by  STEIAC  to  standardize  the  gunnery 
training  requirements  for  each  branch  of  the  Army,  the  esca¬ 
lating  costs  of  ammunition  and  diminishing  resources  have 
resulted  In  an  ongoing  evaluation  of  ammunition  allocations. 
In  December  1986,  USAAVMC  representatives  participated  In  a 
meeting  at  Department  of  the  Army  (DA)  Headquarters  to  obtain 
the  DA  Management  Office  Director  of  Training's  (DAMO-TR) 
approval  of  the  STRAC  ammunition  standards  and  strategies  for 
the  Aviation  Branch.  The  Initial  indication  from  the  DAMO-TR 
was  that  the  FFAR  authorization  would  be  cut  by  approximately 
50%.  The  DAMO-TR  agreed  to  delay  the  reduced  allocation  of 
ammunition  for  one  year  to  permit  the  Aviation  Branch  to 
collect  the  data  needed  to  justify  Its  ammunition  requests. 

In  January  1987,  the  Commanding  General  of  the  USAAVMC 
directed  that  a  survey  be  administered  worldwide  to  attack 
helicopter  aviators  and  unit  commanders  In  the  active  Army 
and  National  Guard  to  determine  the  needs  of  Army  aviation  in 
training  and  sustaining  the  required  gunnery  skills. 


REPORT  0R6.ANIZATI0N 

The  results  of  the  survey  are  being  reported  in  two 
volumes.  Volume  I,  the  Executive  Summary,  presents  an  over¬ 
view  of  the  major  results  and  Is  intended  for  early  distribu¬ 
tion.  In  the  Executive  Summary,  a  sample  of  data  tables  and 
figures  are  presented  to  show  the  types  of  Information  that 
can  be  found  In  the  final  report.  Volume  II,  the  final 
report,  presents  a  detailed  description  of  the  survey  results 
and  is  intended  for  audiences  interested  in  in-depth  analyses 
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of  th«  data.  The  final  report  preaents  complete  data  tables 
and  figures/  and  includes  copies  of  the  survey  materials  as 
appendixes . 

Volume  1/  the  Executive  Summary  of  the  survey  research/ 
is  organized  into  the  following  sections: 

■  survey  purpose/ 

•  survey  development/ 

•  survey  sanqple/ 

•  survey  results  and  discussion/  and 

•  summary  and  conclusions. 


’  SURVEY  PURPOSE 

The  survey  research  is  designed  to  provide  an  empirical 
data  base  of  information  needed  to  address  three  major 
problem  areas.  First/  the  research  is  intended  to  document 
the  current  utilization  of  ammunition  in  aviation  gunnery 
training  and  to  conqpile  estimates  of  the  amounts  of  ammuni¬ 
tion  required  to  maintain  specified  STRAC  readiness  condi¬ 
tions.  In  addition  to  formulating  the  ammunition  allocation 
requirements/  the  resulting  data  base  will  be  used  to  develop 
a  new  gunnery  training  manual. 

The  second  major  problem  area  is  the  lack  of  adequate 
ranges  for  training  and  qualifying  unit  aviators.  Many  of 
the  ranges  presently  available  to  aviation  unit  commanders 
lack  the  targetry/  scoring  devices/  and  space  required  for 
effective  training.  Furthermore/  field  units  report  that 
limited  access  to  the  ranges  at  desirable  training  times  or 
for  sufficient  periods  of  time  inhibit  the  gunnery  training 
and  make  it  difficult  to  maintain  the  required  readiness 
conditions.  The  survey  research  is  intended  to  document  the 
availability/  type/  and  utility  of  gunnery  ranges  currently 
in  use  by  Army  aviation  units. 

The  final  major  problem  area  is  the  lack  of  empirical 
data  on  the  utilization  of  flight  simulators  and  their 
effectiveness  for  weapon  systems  training.  Theoretically, 
flight  simulators  can  reduce  the  Impact  of  the  first  two 
problems.  That  is,  weapons  training  can  be  conducted  without 
physical  ranges  and  without  incurring  ammunition  costs.  How¬ 
ever,  there  are  no  systematic  data  about  which  tasks  can  be 
trained  effectively  in  simulators,  the  amount  of  simulator 
training  that  is  most  cost-effective,  nor  the  extent  to  which 
flight  simulator  training  can  offset  the  need  for  firing 
weapons  in  the  aircraft.  This  problem  is  compounded  by  the 
fielding  of  a  single  configuration  of  the  AH-IS  Flight  and 
Weapons  Simulator  (FWS)  that  is  used  by  unit  aviators  who  fly 
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different  configurations  of  AH**!  helicopters  (e.g.,  AH-IG, 
AH~1S  Modified  (MOD),  and  AH-IS  Production  (PROD)  models). 

The  FWS  is  configured  like  the  AH-IS  Fully  Modernized  (MC) 
helicopter.  The  survey  research  Is  designed  to  collect 
Infojnnation  about  the  utilization  of  flight  simulators  for 
aerial  weapons  training. 

In  addition  to  the  major  problem  areas,  the  survey 
Includes  questions  about  the  management  of  the  attack  avia¬ 
tion  force  (e.g.,  aviator  demographic  characteristics)  and  on 
ancillary  gunnery  Issues  (e.g.,  door  gunnery). 


SURVEY  DEVELOPMENT 

Survey  development  began  with  a  review  of  the  relevant 
literature,  the  current  aerial  gunnery  training  manual  (FM  1- 
140),  the  STRAC  manual  (DA  CIR  350-85-4) , and  a  previous  STRAC 
questionnaire.  The  USAAVNC  Directorate  of  Gunnery  and  Flight 
Systems  (DGFS)  Study  Group  then  delineated  the  Essential 
Elements  of  Analysis  for  the  survey.  Approximately  100 
preliminary  survey  Items  were  drafted  In  the  following  ten 
topic  areas  covered  by  the  Essential  Elements  of  Analysis; 

•  personal  data  about  the  respondent, 

•  military  experience  of  the  respondent, 

•  flight  experience  of  the  respondent, 

•  present  duty  assignment  of  the  respondent, 

•  suitability  of  current  gunnery  training  publications, 

•  weapon  systems  on  the  aviator’s  primary  aircraft, 

•  ammunition  allocated  and  fired  during  the  1967 
training  year, 

•  utilization  of  gunnery  range  facilities, 

•  utility  of  flight  simulators  for  gunnery  training  and 
qualification,  and 

•  door  gunnery  training. 

The  preliminary  survey  Items  were  administered  to 
approximately  SO  attack  aviators  by  DGFS  personnel.  The 
results  of  this  pretest  were  used  to  produce  a  second  draft 
of  the  Ammunition  and  Gunnery  (A  &  G)  Survey.  The  second 
draft  was  divided  Into  two  forms:  Form  A  for  the  unit 
aviators  and  Form  B  for  the  unit  commanders.  Many  of  the 
Items  on  the  two  forms  are  similar  In  content,  but  the  unit 
aviator  was  Instructed  to  respond  to  the  Items  with  respect 
to  himself  and  the  unit  commander  was  Instructed  to  respond 
to  the  Items  with  respect  to  his  entire  unit,  except  for 
personal  data  and  experience  of  the  respondent . 
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An  extensive  pretest  of  the  second  draft  of  the  survey 
was  scheduled  but  had  to  be  cancelled  because  of  adminis¬ 
trative  problems  at  the  participating  installations.  A 
complete  pretest  could  not  be  rescheduled  because  of  the  one- 
year  suspense  stipulated  by  the  DAMO-TR.  As  a  consequence^ 
the  survey  was  developed  without  benefit  of  further  pre¬ 
testing.  D6FS  personnel!  acting  as  aviation  and  gunnery 
subject  matter  experts  (SMEs),  and  Army  Research  Institute 
Aviation  Research  and  Development  Activity  (ARIT^A)  person¬ 
nel,  acting  as  survey  development  and  analysis  SMEs,  reviewed 
and  edited  the  final  versions  of  the  survey  forms  and  pre¬ 
pared  the  required  ancillary  materials  (e.g.,  letters  of 
instruction) .  The  surveys  were  subsequently  approved  by  the 
U.S.  Army  Soldier  Support  Center  and  then  reproduced  for 
administration . 

Form  A  contains  66  items  that  address  nine  of  the  ten 
topic  areas  listed  above;  no  questions  are  posed  to  the  unit 
aviators  about  door  gunnery.  Form  B  contains  78  items  that 
address  all  ten  topic  areas.  Some  of  the  items  aslc  for 
objective  data  that  can  be  obtained  from  records,  and  other 
items  aa)c  for  subjective  opinions  from  the  respondent.  The 
surveys  are  much  more  comprehensive  than  the  number  of  items 
indicates.  That  is,  many  items  have  multiple  sections  or 
require  a  aeries  of  responses.  Although  all  the  items  would 
not  apply  to  all  respondents,  there  are  472  codable  responses 
on  Form  A  and  644  codable  responses  on  Form  B.  In  addition, 
both  forms  have  several  open-ended  response  items. 


SURVEY  SAMPLE 

The  A  &  G  Survey  was  distributed  to  a  sample  of  Active 
Army  (AA)  and  National  Guard  (NG)  aviators  and  commanders  in 
attack  helicopter  units.  Form  A  of  the  survey  was  distrib¬ 
uted  to  1190  AA  and  806  NG  attack  aviators.  Form  B  of  the 
survey  was  distributed  to  202  AA  commanders  and  160  NG 
commanders  of  varying  levels  of  attack  helicopter  units 
(e.g.,  troop,  company,  battalion,  and  brigade).  The  majority 
of  the  surveys  were  mailed  to  installation  polnts-of-contact 
for  administration.  The  remainder  of  the  surveys  were  dis¬ 
tributed  or  administered  by  DGFS  personnel  conducting  visits 
to  field  units,  primarily  to  U.S.  Army,  Europe  (USAREUR) 
units  in  the  Federal  Republic  of  Germany. 
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Considering  the  length  of  the  surveys  and  the  relatively 
short  suspense  that  was  required  to  meet  the  DAMO-TR's  dead¬ 
line/  the  response  rate  for  both  forms  was  very  adequate. 
Aviators  returned  810  usable  Form  A  surveys  for  an  overall 
41%  response  rate.  In  addition  to  the  usable  surveys;  184 
Form  A  surveys  were  returned  unused  or  Inconqplete.  The 
response  rate  from  all  major  commands  was  at  least  30%,  while 
the  response  rate  from  USAREUR  aviators  was  78%;  the  on-site 
data  collection  by  dqfs  personnel  probably  contributed  to  the 
very  high  USAREUR  response  rate.  Of  the  810  aviators,  39.1% 
belonged  to  Forces  Command  <FORSCOM) ,  27.2%  belonged  to 
USAREUR,  1.9%  belonged  to  the  Eighth  Army  (EUSA) ,  and  31.9% 
belonged  to  the  MG. 

Unit  commanders  returned  127  usable  Form  B  surveys  for 
an  overall  35%  response  rate;  35  Form  B  surveys  were  returned 
unused  or  Incomplete.  None  of  the  ten  EUSA  surveys  were 
returned.  The  rate  of  responding  from  the  other  major 
commands  ranged  from  29%  to  57%.  Again,  the  response  rate 
from  USAREUR  was  the  highest.  The  percentage  of  the  127  unit 
commanders  that  belonged  to  each  major  command  are  similar  to 
the  aviator  percentages:  37%  belonged  to  FORSCOM,  26.8% 
belonged  to  USAREUR,  and  36.2%  belonged  to  the  MG. 


Response  Rate  Reporting 

There  are  substantial  differences  in  the  number  of 
respondents  who  answered  many  of  the  survey  questions.  In 
some  cases,  a  question  does  not  apply  to  all  respondents  and, 
in  other  cases,  some  respondents  simply  did  not  answer  a 
question.  In  reporting  the  data,  the  number  of  respondents 
(e.g.,  R  120)  who  answered  a  particular  question  will  be 
given  if  it  is  less  than  the  total  sample  (e.g.,  127  unit 
commanders) . 


Component  Division 

The  data  were  analyzed  separately  for  the  AA  and  MG 
respondents  because  of  the  major  differences  in  the  types  of 
aircraft  flown,  training  resources  and  standards  (e.g.,  most 
AA  units  are  TRC  A  or  B  while  most  MG  units  are  TRC  C) ,  and 
unit  mission.  Of  the  aviator  sample,  545  respondents  identi¬ 
fied  themselves  as  AA  and  259  identified  themselves  as  MG;  6 
respondents  did  not  identify  their  component.  Of  the  comman¬ 
der  sample,  80  respondents  identified  themselves  as  AA  and  43 
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Identified  themselves  as  NG;  4  respondents  did  not  Identify 
their  conqponent. 


The  demographic  characteristics  of  the  Form  A  respon¬ 
dents  are  presented  In  Table  1.  The  majority  of  aviators  are 
Warrant  Officers  rather  than  Commissioned  Officers.  The 
majority  of  AA  aviators  are  In  grades  WOl  and  CW2,  while  the 
MG  aviators  are  more  evenly  divided  among  the  Warrant  Officer 
grades.  With  the  exception  of  number  of  years  on  active 
dutyr  the  N6  aviators  have  considerably  more  experience  In 
terms  of  age,  years  of  flight  duty,  and  combat  experience. 


Table  1 


Aviator  Sample  Demographic  Characteristics 


Rank:  Number  (Percent) 


WOl  -  CW2 

347  (63.7) 

111  (42.9) 

CW3  -  CW4 

116  (21.3) 

116  (44.8) 

ILT  -  2LT 

66  (12.1) 

19  (7.3) 

CPT  -  MAJ 

16  (2.9) 

13  (5.0) 

Age 

Median 

28 

38 

Range 

20  -  46 

23  -  51 

Years  on  Active  Duty 

Median 

7.2 

4.0 

Range 

1.1  -  24.4 

0.0  -  26.2 

Years  on  Flight  Duty 

Median 

3.8 

11.3 

Range 

0.0  -  21.2 

0.0  -  29.8 

Combat  Experienced 

Number  (Percent) 

52  (9.5) 

65  (25.1) 

Not ft i  The  number  of  respondents  were  545  Active  Army  (AA) 
and  259  National  Guard  (NG)  except  for  Age  (a  ■■  540  AA  and 
254  MG) . 
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However^  85.6%  (n  ■■  536)  of  the  AA  aviators  reported  them¬ 
selves  as  crew  qualified  while  only  61.5%  (n  ■  247)  of  the  NG 
aviators  reported  themselves  as  crew  qualified.  The  results 
were  similar^  although  low^r,  for  self-reports  of  team  quali¬ 
fication:  59.4%  (n  532)  of  AA  aviators  and  43.7%  (n  -  245) 
Of  MG  aviators  reported  themselves  as  team  qualified. 


Unit  Commander  ■Demographies 

The  demographic  characteristics  of  the  Form  B  respon¬ 
dents  are  presented  in  Table  2.  The  majority  of  the  comman¬ 
der  respondents  held  the  ranlc  of  Captain  or  Major.  The  ran]cB 
also  reflect  the  primary  duty  position  held  by  the  majority 
of  the  respondents.  Among  AA  respondents  (a  -  78),  17.9% 
were  listed  as  battalion  or  brigade  commanders,  70.5%  were 


Table  2 

Commander  Sample  Demographic  Characteristics 


Active  .Army  National  Guard 


Rank::  Number  (Percent) 


ILT  -  2LT 

CPT  -  MAJ 

LTC  -  COL 

8  (10.3) 

56  (71.7) 

14  (18.0) 

7  (16.7) 

32  (76.2) 

3  (7.1) 

Age 

Median 

Range 

30 

23  -  47 

36 

23  -  48 

Years  on  Active  Duty 

Median 

Range 

8.3 

2.3  -  25.0 

4.0 

0.0  -  13.7 

Years  on  Flight  Duty 

Median 

Range 

6.0 

1.7  -  21.5 

7.0 

1.3  -  19.7 

Combat  Experienced 

Number  (Percent) 

14  (17.5) 

8  (18.6) 

Note!  The  number  of  respondents  were  545  Active  Army  (AA) 
and  259  National  Guard  (NG)  except  for  Ranlc  and  Years  on 
Flight  Duty  (n  -  78  AA  and  42  MG) . 

listed  as  company  or  troop  commanders,  and  11.5%  were  listed 
as  holding  other  positions  within  the  unit  (e.g.,  Executive 
Officer,  Operations  Officer,  Platoon  Leader) .  Among  the  NG 
respondents  (a  *  42),  7.1%  were  listed  as  Battalion  or 
Brigade  Commanders,  71.4%  were  listed  as  Company  or  Troop 
Commanders,  and  21.4%  were  listed  as  holding  other  positions. 

The  differences  In  experience  observed  between  AA  and  NG 
opmmanders  was  much  smaller  than  between  the  aviators  In  each 
component.  NO  commanders  were  somewhat  older,  but  AA  comman~ 
ders  had  nearly  twice  as  much  time  on  active  duty.  There 
were  only  very  small  differences  In  years  of  flight  duty  and 
the  percentage  who  had  combat  experience. 


Unit  ChftrflQtflglatipa 

Of  the  AA  commanders,  61.2%  reported  that  their  units 
were  TRC  A,  15%  reported  TRC  B,  and  1.3%  reported  TRC  C; 
however,  22.5%  did  not  respond.  Of  the  NG  commanders,  4.7% 
reported  that  their  units  were  TRC  A,  4.7%  reported  TRC  B, 
and  74.4%  reported  TRC  C;  16.2%  did  not  respond.  The  rela¬ 
tively  large  percentage  of  commanders  who  did  not  respond  to 
this  Item  may  be  attributed  to  the  new  Army  Table  of  Organi¬ 
zation  and  Equipment  (TOtiE) .  Under  the  "J"  series  TOfiE, 
company  commanders  are  not  required  to  maintain  training 
reporting  records  and  would  not  necessarily  )cnow  their  TRC 
status.  In  addition,  many  of  the  respondents  who  held 
positions  other  than  unit  commander  may  not  know  the  unit's 
TRC  level. 

The  commanders  were  asked  to  Indicate  the  types  of 
attack  aircraft  that  were  assigned  to  their  units;  this  Item 
permitted  multiple  responses  so  the  totals  add  to  more  than 
100%.  As  shown  In  Table  3,  the  majority  of  AA  units  were 
assigned  the  AH-IS  (MC)  Fully  Modernized  Cobra  and  the 
majority  of  NG  units  were  assigned  the  UH-1  C/M  helicopter. 
At  the  time  that  the  survey  was  administered,  the  AH-IS 
Production  Model  and  the  AH-64A  Apache  were  assigned  only  to 
AA  units. 


SURVEY  RESULTS  AND  DISCUSSION 

There  Is  an  extremely  large  number  of  possible  analyses 
of  the  A  ft  G  Survey  data  that  can  be  conducted  because  of  the 
hundreds  of  codable  Items  on  each  form  and  the  many  ways  In 
which  this  extensive  data  base  can  be  partitioned.  Part  of 
the  benefit  of  establishing  a  data  base  Is  to  permit  ques¬ 
tions  that  arise  after  the  data  are  collected  to  be  answered 
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Table  3 

Number  and  Percentage  of  Component  Units  Assigned  Each 
Aircraft  Type  and  Series 


ActiatfiL  Army  National-fiu&rd 

(a  -  78)  (a  -  41) 


Mrcratt,  JvBa„and.  Ssriss 

M 

1 

Hr 

i. 

AH-IG 

0 

0 

1 

2.4 

AH>1S  (EGAS) 

8 

10.3 

1 

2.4 

AH-IS  (MC) 

45 

57.7 

1 

2.4 

AH>18  (MOD) 

15 

19.2 

16 

39.0 

AH-lS  (PROD) 

8 

10.3 

0 

0 

AH-64A 

8 

10.3 

0 

0 

UH-1  C/M 

1 

1.3 

23 

56.1 

UH-IH 

14 

17.9 

11 

26.8 

Nofce!  The  following  abbreviations  are  used  In  Table  3:  Nr  - 
number  of  commanders  responding  who  indicated  that  each  type 
of  aircraft  was  assigned  to  their  unit;  EGAS  "  enhanced  Cobra 
armament  system;  MC  •  modernized  Cobra;  MOD  -  modified;  PROD 
*  production.  The  %  column  may  total  more  than  100  since  a 
unit  may  be  assigned  more  than  one  type  or  series  of 
aircraft . 


without  conducting  additional  research.  The  results  of  the  A 
e  G  Survey  that  address  the  major  problem  areas  of  Interest 
in  this  project  are  summarized  In  the  following  sections: 

•  FYS?  training  characteristics^ 

•  gunnery  ranges, 

•  flight  simulators,  and 

•  estimated  training  requirements. 

The  results  are  presented  using  the  appropriate  descrip-* 
tlve  or  Inferential  statistics  for  each  variable.  For  those 
Items  that  are  categorical  (e.g..  Items  that  provide  only  a 
yes  or  no  response) ,  only  the  number  and  percentage  of 
respondents  are  reported.  For  most  Items,  the  median  (Mdn) 
and  Interquartile  range  (ZQR)  are  reported  as  measures  of 
central  tendency  and  dispersion  because  of  the  highly  skewed 


10 


distributions  of  rssponses.  The  median  Is  the  50th  per¬ 
centile  (l.e.,  middle)  score  and  the  Interquartile  range 
Includes  the  scores  between  the  25th  and  7Sth  percentiles 
(l.e.f  the  endpoints  of  the  middle  half  of  the  scores)  of  a 
distribution.  These  statistics  describe  the  responses  with¬ 
out  being  highly  biased  by  extreme  scores.  An  example  of  an 
extreme  score  for  all  aviators  would  be  the  number  of  annual 
flight  hours  of  an  Instructor  pilot  (IP) . 

If  appropriate  and  Interpretable,  the  arithmetic  mean 
and  standard  deviation  {SBl)  sre  reported  Instead  of  the  Mdn 
and  IQRi  for  exair^le,  ratings  of  the  training  value  of  a 
simulator  on  a  seven-point  scale  are  reported  using  the  mean 
and  SSL  of  the  responses.  Finally,  statistical  tests  are  used 
to  determine  If  significant  differences  exist  In  a  variable 
between  two  or  more  subsamples  of  respondents.  For  example, 
a  l-test  Is  used  to  determine  if  there  are  significant 
dlfferencen  In  the  perceived  training  value  of  the  FHS 
between  aviators  who  fly  different  AH-IS  models. 


£yfl, 7.,. Training  .jCharaeterlatlca 

Flight  haura.  Table  4  shows  the  number  of  respondents 
who  flew  each  type  of  helicopter  during  Fiscal  Year  1987 
(FY87),  and  the  median  number  of  flight  hours  that  were 
logged  In  each  aircraft  type.  Respondents  were  permitted  to 
indicate  the  number  of  flight  hours  that  they  logged  In  their 
primary  and  secondary  aircraft.  If  any.  Unit  commanders 
logged  the  most  flight  hours  In  OH-58  Aeroscouts,  AA  aviators 
flew  most  often  In  one  of  the  AH-IS  series,  and  NG  aviators 
flew  most  often  In  the  UH-IC/M  models.  As  expected,  the 
median  number  of  flight  hours  was  generally  much  higher  for 
the  AA  respondents  than  for  the  NG  respondents. 

Ammunition  fired.  Table  5  Shows  the  number  of  aviators 
who  fired  each  type  of  ammunition  and  the  median  number  of 
rounds  of  each  ammunition  type  that  was  fired  during  FY87. 

Unit  commanders  were  asked  about  the  amount  of  ammunition  that 
was  fired  by  the  unit,  but  not  about  ammunition  that  was  fired 
Individually.  As  expected  from  the  types  of  aircraft  flown  by 
the  component  units,  the  majority  of  AA  aviators  fired  the 
20-inm  gun  during  Fy87;  the  7.62-mm  was  fired  by  more  NG 
aviators  than  any  other  gun.  The  AA  aviators  generally  fired 
larger  amounts  of  ammunition  than  the  NG  aviators,  regardless 
of  type.  The  median  number  of  FFARs  fired  by  the  aviators 
approximates  the  STRAC  authorizations  for  the  respective  TRC 
levels.  Only  a  small  number  of  aviators  Indicated  that  they 
had  fired  a  TOW  missile  during  FY87,  and  none  had  fired  a 
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Table  4 

Flight  Hours  Logged  by  Respondents  during  FYS?  In  each 
Helicopter  Type 


Cornfflandara 

Active  National 

Army Quard 

Aviator a 

Active  National 

Army Quard 

Helleopter 

XV 

Mdn 

n 

Mdn 

IV 

Mdxv 

IV 

Mdn 

AH-IG 

0 

0 

2 

80 

0 

0 

11 

45 

AH-1S(MC/ECAS) 

10 

135 

0 

0 

301 

123 

37 

120 

AK>1S (MOD/PROD) 

4 

113 

7 

50 

122 

120 

78 

90 

AH-64A 

e 

124 

0 

0 

81 

150 

2 

94 

OH-58 

45 

120 

12 

80 

11 

145 

10 

123 

UH-IC/M 

0 

0 

8 

71 

0 

0 

104 

100 

UH-IH 

7 

75 

8 

87 

7 

111 

22 

8R 

N&te  t  The  following  abbreviations  are 

used 

In  Table  4: 

a  - 

number  of  aviators  responding  to  each 

Item; 

Mdn  ■ 

the  median 

number  of  flight 

hours  logged;  MC/ECAS 

■  modernized  Cobra/ 

enhanced  Cobra  armament  system; 

MOD /PROD  - 

modified/ 

production. 

Table  5 

Median  Rounds  of 

Ammunition 

Fired  by  Aviators  during  Fy87 

Aetiva  Army 

Matlonal 

Guard 

AnunuaiLloa 

a 

Uda 

a 

Mdn 

7.82  mm 

80 

4250 

113 

3000 

20  mm 

329 

900 

31 

700 

30  mm 

76 

950 

4 

750 

40  mm 

68 

200 

58 

200 

2.75  in.  HE 

452 

70 

145 

35 

2.75  in.  Smoke 

102 

15 

12 

6 

2.75  in.  Illumination  211 

10 

45 

10 

TOW  Missile 

56 

1 

17 

1 

wota !  The  following  abbreviations  are 

used 

In  Table 

5;  a  * 

number  of  aviators  responding  to  each 

Item; 

Mdn  M  the 

median 

number  of  rounds 

fired  by  each  aviator 

for 

each  type; 

mm  - 

millimeters;  In. 

>  Inch;  HE 

•  high  explosive;  TOW  -  tube- 

launched,  optically-tracked, 

wire-guided. 
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HELLFIRE  missile.  During  moat  TYB'},  there  was  a  moratorium 
Imposed  on  missile  firing  as  a  safety  precaution. 

Tgatnlng  fultea .  The  DA  CIR  350**d5*-4  Standards  specify 
the  percentages  of  airframes  that  must  be  manned  by  crew, 
team,  and  CALFBX/JAAT  qualified  aviators  for  each  TRC  level. 
For  example,  TRC  A  units  must  have  751  of  their  airframes 
manned  by  crew  qualified  aviators  and  66%  of  their  airframes 
manned  by  team  and  CAI^FEX/JAAT  qualified  aviators.  Only 
22.71  of  the  60  AA  commanders  who  responded  indicated  that 
their  unit  met  the  DA  CIR  350-bS-4  standards,  and  401  Indl"' 
cated  their  unit  did  not  meet  the  standards.  Only  5.1%  of  38 
MG  commanders  J.ndioated  that  their  unit  met  the  standards, 
and  64.1%  indicated  their  unit  did  not  meet  the  standards. 

The  other  respondents  did  not  know  if  their  unit  met  the 
standards.  These  results  corroborate  the  findings  of  an 
earlier  STRAC  survey  (STRAC,  1987)  . 

The  commanders  of  the  29  AA  and  24  MG  units  that  did  not 
meet  the  standards  indicated  chat  the  lack  of  ammunition 
(82.8%  of  AA  and  62.5%  of  MG  unite)  was  the  most  common 
reason  for  not  meeting  the  standards.  Only  23.1%  (a  52)  of 
AA  commanders  and  33.3%  (a  ”  27)  of  MG  commanders  indicated 
that  their  unit's  ammunition  allocation  was  adaquata  to  main¬ 
tain  their  TRC  level,  Furthermore,  58.3%  (a  *■  60)  of  AA  and 
76.9%  (a  *■  26)  of  MG  commanders  indioatad  thay  could  not 
aohiava  tha  75%  crew  qualification  crltaclon  with  their 
current  ammunition  allocation. 

However,  an  insufficient  allocation  of  ammunition  was 
not  the  only  problem  faced  by  the  units  In  their  gunnery 
training  program;  32.3%  (a  ■■  65)  of  AA  and  44.4%  (a  ■"  36)  of 
MG  respcndenta  indicated  their  unit  had  returned  ammunition 
unfired  in  FY87 .  The  most  oonunon  reasons  for  returning 
unfired  ammunition  were  (a)  armament  problems,  (b)  having 
improper  types  of  ammunition  for  the  unit's  weapon  systems, 

(c)  low  range  priority,  and  (d)  range  scheduling  problems. 
Aircraft  maintenance  problems,  inclement  weather,  and  an 
inadequate  nmnb<^r  of  IPs  and  unit  trainers  (UTa)  also  were 
cited  by  many  MG  units. 


Gunnery  Ranoea 

As  noted  above,  the  availability  of  gunnery  ranges  was  a 
problem  for  loeny  units.  Only  38%  (A  "  71)  of  AA  commanders 
and  31.3%  (a  ■■  32)  of  MG  commanders  indicated  that  sufficient 
range  time  was  available  for  all  essential  training  opera¬ 
tions.  Furthermore  the  types  of  available  ranges  were  not 
optimal.  Only  12.1%  (A  "  533)  of  AA  aviators  and  3.2% 
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(a  ■■  251)  of  N6  aviators  indicated  that  they  had  fired  on  a 
fully  inatrumentedf  multipurpose  range  complex  (tlPRC)  .  The 
moat  common  types  of  ranges  used  by  the  units  were  designed 
for  armor  or  artillery  gunnery^  or  were  general  purpose 
Impact  ranges.  Only  a  small  percentage  of  the  ranges  used 
for  aerial  gunnery  training  were  designed  for  or  specifically 
adapted  for  helicopter  gunnery. 

On  the  ranges  used  by  the  respondents,  the  most  commonly 
used  method  of  scoring  target  effect  was  an  airborne  obser¬ 
ver.  The  respondents  were  asked  to  rate  the  adequacy  of  the 
target  effect  scoring  at  the  gunnery  ranges  used  by  their 
units.  On  a  scale  of  1  ■  highly  Inadequate  to  7  -  highly 
adequate,  the  mean  rating  for  the  closest  range  was  3.40  (SH 
1.59)  by  488  AA  aviators  and  3.1  (SSL  •  1.71)  by  198  N6 
aviators.  The  scoring  adequacy  ratings  by  unit  commanders 
and  the  ratings  for  the  second  closest  ranges  were  slightly 
lower  than  the  aviator  ratings  for  the  closest  range.  A 
large  majority  of  all  respondents  Indicated  there  was  a  need 
to  improve  the  scoring  equipment  and  methods  on  their  ranges. 

The  median  number  of  trips  that  the  aviators  made  to  the 
closest  range  and  the  number  of  times  that  they  practiced 
live  fire  in  Fy87  was  two  for  both  the  AA  and  MG  aviators. 

The  IQR  for  the  number  of  trips  and  live-fire  opportunities 
was  one  to  three.  Of  the  437  AA  aviators  responding,  95% 
made  four  or  fewer  trips  to  the  closest  range  during  Fy87;  of 
the  163  MG  aviators  responding,  92%  made  three  or  fewer  trips 
to  the  closest  range.  The  median  distance  to  the  closest 
gunnery  range  was  35  air  miles  (IQR  *  10-100)  for  463  AA 
aviator  respondents  and  80  air  miles  (IQR  -  50-134)  for  163 
MQ  aviator  respondents.  The  second  closest  range  was  gener¬ 
ally  much  farther  away  from  the  units  (60  and  200  air  miles 
for  216  AA  and  127  MG  aviators,  respectively)  and  was  used 
approximately  half  as  many  times  as  the  closest  range. 


Flight  Simulators 

Thera  are  substantial  differences  between  the  AA  and  MG 
units  in  their  use  of  flight  simulators  for  training.  Among 
79  AA  commanders,  88.6%  indicated  that  their  units  used 
flight  simulation  as  part  of  their  gunnery  program.  In  con¬ 
trast,  only  38.5%  of  39  MG  commanders  Indicated  that  their 
unit  used  simulation  for  gunnery  training.  The  major  reasons 
for  this  difference  is  (a)  many  of  the  MG  aircraft  (e.g., 
UH-IC/M)  do  not  have  a  field  simulator,  and  (b)  access  to  the 
AH-IS  FWS  simulator  is  limited.  None  of  the  MG  units  had  a 
simulator  located  at  their  Installation  while  40.3%  of  the  72 
AA  commanders  responding  reported  having  a  flight  simulator 


14 


available  at  their  Installation.  Of  32  AA  and  11  MG  coininan** 
ders  that  were  not  co- located  with  a  flight  simulator,  the 
median  distance  to  the  closest  simulator  was  60  (IQR  -  35- 
350)  and  240  (IQR  140-350)  surface  miles,  respectively. 
Among  the  respondents  that  received  training  In  a  simulator 
during  FY67,  the  median  number  of  trips  made  to  the  simulator 
was  5  (IQR  -  2  to  11)  for  AA  aviators  (n  -  412)  and  1  (IQR  ■■ 

1  to  2)  for  M6  aviators  (n  «»  99) .  Because  of  their  limited 
utilisation,  no  further  data  on  simulator  training  by  the 
National  Guard  are  presented  in  this  summary. 

The  AA  aviators  were  as)ced  a  aeries  of  questions  about 
the  training  they  accomplished  in  flight  simulators.  When 
aslced  which  training  device  simulated  their  primary  aircraft, 
416  Indicated  the  AH-IS  FNS,  87  Indicated  the  AH-64  Combat 
Mission  Simulator  (CMS) ,  and  €  Indicated  the  UH-1  Flight 
Simulator  (UH-IFS) ;  the  remaining  aviators  either  did  not 
respond  or  Indicated  that  a  simulator  did  not  exist  for  their 
primary  aircraft. 

The  AA  aviators  (n  4  66)  reported  logging  a  median  of 
20  hours  (IQR  10  -  30)  In  the  flight  simulator  for  their 
primary  aircraft  during  Fy87.  The  annual  simulator  training 
requirements  are  20  hours  for  UH-l  and  AH**1  aviators  and  30 
hours  for  AH-64  aviators,  although  these  requirements  may  be 
reduced  or  waived  (e.g,,  for  IBs  or  If  there  la  no  simulator 
at  the  Installation) .  In  addition,  440  aviators  reported 
spending  a  median  of  50%  (IQR  «  20  -  70)  of  their  simulator 
hours  on  weapons  system  training.  Finally,  160  of  448  AA 
aviators  reported  using  the  simulator  to  qualify  on  their 
primary  aircraft's  weapon  systems. 

The  respondents  also  were  a8)(ed  to  rate  the  training 
value  of  the  flight  simulator  for  12  types  of  training: 
weapons  system  swltchology,  compensating  for  Interior 
ballistics,  compensating  for  exterior  ballistics,  compen¬ 
sating  for  terminal  ballistics,  target  detection,  target 
Identification,  estimating  range  to  targets,  target  handover 
techniques,  normal  flight  tasks.  Instrument  flight  tasks, 
emergency  flight  tasks,  and  weapons  system  emergency  pro¬ 
cedures.  The  respondents  used  a  rating  scale  that  ranged 
from  1  *  very  low  training  value  to  7  «  very  high  training 
value . 

The  commanders  and  aviators  rated  the  AH-lFWS,  AH- 64 CMS, 
and  UH-IFS  (combined  ratings)  as  having  relatively  high 
training  value  for  the  procedural  tasks  (e.g.,  weapons  system 
swltchology) ,  but  relatively  low  training  value  for  tasks 
that  are  dependent  upon  the  visual  cues  provided  by  the 
simulator  (e.g.,  target  Identification;  estimating  range  to 
the  target) .  On  other  types  of  training,  the  respondents  did 


15 


not  exhibit  a  clear  consensus  on  the  simulator's  value.  For 
example,  the  ratings  on  target  handover  techniques  (see 
Figure  1)  are  approximately  evenly  distributed  across  the 
rating  categories  for  both  commanders  and  aviators.  This 
effect  may  be  due  to  differences  In  the  manner  In  which 
different  units  use  the  simulators,  rather  than  the  Inherent 
value  of  the  simulator  for  training  (6.  L.  Kaempf,  personal 
communication,  January  1988) . 


Percentage 
o  f 

Respondents 


1  2  3  4  5  6  7 

Very  Low  Moderate  High  Very  High 

Training  Value  Rating  Scale 


Figure  1.  Active  Army  ratings  of  the  training  value  of  simu¬ 
lators  for  target  handover  techniques. 


The  training  value  ratings  were  analyzed  separately  for 
the  FHS  end  the  CMS  simulators.  There  are  no  significant 
differences  In  the  ratings  between  the  two  simulators  on  four 
types  of  training  (normal  flight  tasks,  emergency  flight 
tasks,  weapons  system  swltchology,  and  weapons  system  emer¬ 
gency  procedures) .  However,  the  FWS  was  rated  as  signifi¬ 
cantly  better  than  the  CMS  on  Instrument  tasks  and  procedures 
(L.  (496)  »  -6.70,  p  <  .001),  and  the  CMS  was  rated  as  signif¬ 
icantly  better  than  the  FWS  for  the  remaining  seven  types  of 
training.  The  greatest  differences  In  the  ratings  are  for 
target  detection  (p  (495)  11.29,  p  <  .001)  and  target 

Identification  (p  (495)  11.27,  p  <  .001),  which  are  highly 

dependent  on  the  simulator's  visual  system  capabilities. 
Although  the  ratings  are  significantly  higher  for  the  CMS 
than  the  FWS,  there  Is  still  no  strong  consensus  among  the 
aviators  on  the  training  value  of  the  simulator  for  training 
target  handover  techniques. 
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Finally/  the  FWS  ratings  were  analyzed  to  determine  If 
their  perceived  training  value  differed  as  a  function  of  the 
fidelity  between  the  primary  aircraft  of  the  aviator  and  the 
simulator.  The  ratings  provided  by  the  AH-IS (MC/ECAS)  avia¬ 
tors  are  significantly  higher  than  the  ratings  provided  by 
the  AH-IS (MOD/PROD)  aviators  on  two  training  tasks:  weapons 
system  swltchology  (£.  (379)  •  -5.19/  b.  <  .001)  and  weapons 
system  emergency  procedures  (B  (378)  -  -3.73/  b  <  .001) .  For 
these  two  types  of  training/  performance  Is  apparently  depen¬ 
dent  on  the  degree  of  physical  fidelity  between  the  simulator 
and  the  aircraft.  There  were  no  significant  differences  In 
the  ratings  between  the  two  groups  of  aviators  on  the  other 
ten  types  of  training. 


Estimated  Training  Requirements 

The  survey  respondents  were  asked  several  opinion  ques¬ 
tions  about  the  training  requirements  for  attack  helicopter 
aviators.  Three  seta  of  opinion  questions  are  discussed  In 
this  summary:  (1)  the  need  for  gunnery  tables/  (2)  the  esti¬ 
mated  minimum  amounts  of  ammunition  needed  for  crew  quali¬ 
fication,  and  (3)  the  estimated  minimum  amounts  of  ammunition 
needed  to  sustain  an  aviator's  gunnery  skills  for  a  12-month 
period. 

Naad  for  gunnary  tables.  A  majority  of  the  respondents 
did  not  desire  a  standardized  gunnery  training  program,  but 
agreed  on  the  need  for  standardized  gunnery  tables  to  support 
the  development  of  unit  training  programs.  That  Is,  the 
respondents  want  the  flexibility  to  tailor  their  own  unit 
gunnery  training  programs,  but  most  respondents  recognize  the 
need  for  training  program  guidelines. 

Table  €  shows  the  percentage  of  respondents  who  agreed 
and  disagreed  on  the  need  for  standardized  Individual  gunnery 
tables.  The  responses  to  questions  about  crew  tables  and 
unit  mission  tables  were  very  similar  to  the  Individual  table 
question:  the  majority  were  In  favor  of  having  the  tables, 
although  the  NG  respondents  were  slightly  less  favorable  than 
the  AA  respondents  and  the  aviators  were  slightly  less  favor¬ 
able  than  the  unit  commanders.  A  large  majority  of  respon¬ 
dents  also  wanted  llve-flre  practice  tables  and  mandatory 
simulation  tables. 
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Table  6 


Percentage  of  Respondents  Agreeing  on  the  Need  for  Standardized 
Individual  Tables 


commandera  %  Strongly  %  Moderately  %  Moderately 


%  Strongly 
Diaaoree 


Active  Army 
<a  -  76) 

36.8 

28.9 

18.4 

15.8 

National  Guard 

21.6 

48.6 

18.9 

10.8 

(a  -  37) 


Ayiatora 


%  strongly  %  Moderately  %  Moderately 


%  Strongly 

Dlaagraa 


Active  Army 
(a  -  525) 

27.8 

35.0 

22.3 

14.9 

National  Guard 

20.6 

38.1 

24.2 

17.0 

(a  -  223) 


CxenL  qualiglcatlQn„,ainmuaitlQn  .reguiremanta .  The  respon¬ 
dents  were  asked  to  estimate  the  minimum  number  of  rounds  of 


each  type  of  ammunition  needed  for  an  average  aviator  to 
achieve  crew  qualification.  Because  of  the  differences  In 
weapon  systems  on  the  various  aircraft  assigned  to  the  unltSr 
there  are  large  differences  In  the  number  of  respondents  to 
each  item.  If  there  were  15  or  fewer  respondents  to  an  Item, 
the  data  were  considered  unreliable  and  were  not  analyzed. 
Nonetheless,  reasonable  estimates  were  obtained  for  most 
types  of  ammunition. 


As  shown  In  Tables  7,  8,  and  9,  the  commanders  tended  to 
have  slightly  higher  estimates  than  the  aviators  of  the 
number  of  7.62-,  20-,  and  40-mm  rounds  that  are  needed  for 
crew  qualification.  The  estimates  are  substantially  higher 
than  the  median  number  of  rounds  fired  In  FV87  (see  Table  5) . 
Reliable  estimates  of  the  number  of  30-mm  rounds  were 
obtained  only  from  AH- 64  aviators  (see  Table  10) . 
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Table  7 

Estimated  Minimum  Number  of  7.62-mm  Rounds  Required  for  an 
Average  Aviator  to  Achieve  Crew  Qualification 


Commandera 

Qax 

Night 

NVD 

Total 

Active  Army 

Mdn 

— 

— 

— 

IQR 

— 

— 

n 

12 

10 

9 

National  Guard 

Mdn 

6000 

3000 

“ 

— 

IQR 

3000-12000 

1800-6000 

tm*m 

n 

24 

21 

11 

Avia tor a 

llax 

Nloht 

Total 

Active  Army 

Mdn 

3000 

1500 

1500 

6000 

IQR 

1200-4000 

1500-3000 

1000-3000 

n 

80 

73 

66 

National  Guard 

Mdn 

4000 

2000 

3000 

9000 

IQR 

2000-6000 

1500-6000 

1500-6000 

A 

158 

145 

124 

Note!  The  followino  abbreviations  are  used  In  Table 
millimeter;  NVD  ■>  night  vision  device;  Mdn  ■■  median; 
Interquartile  range;  a  ■  number  of  respondents;  —  • 
flclent  data  (a  <  15)  to  compute  statistics. 

7 ;  mm  - 
IQR  - 
Insuf- 
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Table  8 

Estimated  Minimum  Number  of  20-mm  Rounds  Required  for  an 
Average  Aviator  to  Achieve  Crew  Qualification 


Active  Army 


Mdn 

750 

600 

500 

1B50 

IQR 

SOO-1200 

300-1000 

200-800 

A 

40 

39 

38 

National  Guard 


AvlAtoca 


lotfll 


Active  Army 


Mdn 

600 

500 

500 

IQR 

400-1000 

300-1000 

300-1000 

A 

335 

322 

298 

National 

Guard 

Mdn 

1000 

1000 

1000 

IQR 

400-2000 

400-1500 

400-1500 

A 

38 

35 

33 

1600 


3000 


Note!  The  following  abbreviations  are  used  In  Table  8:  mm 
millimeter;  NVD  •  night  vision  device;  Mdn  »  median;  IQR  - 
interquartile  range;  n  -  number  of  respondents;  —  -  insuf¬ 
ficient  data  (a  <  IS)  to  compute  statistics. 


Table  9 

Estimated  Minimum  Number  of  40-mm  Rounds  Required  for  an 
Average  Aviator  to  Achieve  Crew  Qualification 


Comnaadaxa 

DAV 

Night 

Mvn 

Total 

Active  Army 

Mdn 

— 

— 

— 

IQR 

~ 

— 

— 

n 

12 

10 

8 

National  Guard 

Mdn 

300 

250 

— 

— 

IQR 

200-S00 

100-300 

— 

n 

19 

17 

8 

Aviafcora 

CAK 

Night 

NVD 

Total 

Active  Army 

Mdn 

300 

225 

200 

725 

IQR 

150-500 

100-400 

150-400 

n 

76 

64 

59 

National  Guard 

Mdn 

300 

200 

200 

700 

IQR 

100-500 

100-500 

100-500 

a 

128 

118 

104 

Notai  The  following  abbreviations  are  used  In  Table  9:  nun 
millimeter/  NVD  ■■  night  vision  device;  Mdn  -  median;  IQR  •- 
Interquartile  range;  n  ■■  number  of  respondents;  -•  Insuf¬ 
ficient  data  (n  <  15)  to  compute  statistics. 


Table  10 


Estimated  Minimum  Number  of  30-mm  Rounds  Required  for  an 
Average  Aviator  to  Achieve  Crew  Qualification 


!• 

Goimnandera 

Night 

NVD 

Total 

Active  Army 


Mdn 

— 

-- 

— 

— 

IQR 

— 

— 

n 

8 

5 

8 

National  Guard 

Mdn 

— 

— 

— 

IQR 

— 

— 

— 

n 

0 

0 

0 

AyiiAtQxa 

Hue 

Night 

Nm 

Total 

Active  Army 


Mdn  500 

500 

500 

1500 

IQR  300-1000 

300-750 

300-1000 

a  81 

56 

81 

National  Guard 

Mdn 

ua«t» 

— 

— 

IQR 

— 

a  5 

5 

5 

Notsi  The  following  abbreviations  are  used  In  Table  10:  mm 
*  millimeter;  NVD  •>  night  vision  device;  Mdn  ■■  median;  IQR  - 
Interqpjartlle  range;  a.  ■■  number  of  respondents;  —  Insuf¬ 
ficient  data  (a  <  15)  to  compute  statistics. 


Table  11  presents  the  estimated  minimum  number  of  High 
Explosive  (HE)  FFARs  required  for  day,  nlght-unalded,  and 
night  vision  device  qualification.  Compared  to  the  unit 
commanders,  the  aviators  generally  estimate  that  more  FFARs 
are  required  for  crew  qualification.  There  is  close  agree¬ 
ment  between  the  AA  and  NG  aviators  and  between  the  AA  and  NG 
ooirananders  on  the  number  of  FFARs  needed  for  crew  qualifica¬ 
tion.  The  ranges  of  the  estimates  indicate  there  is  more 
agreement  among  commanders  than  among  aviators  on  the  number 
of  FFARs  that  are  needed.  This  pattern  also  occurs  in  the 
estimates  of  the  number  of  TOW  missiles  that  are  needed  to 
qualify  (see  Table  12) .  There  is  much  closer  agreement  among 
all  subgroups  on  the  estimated  minimum  requirements  for  2.75- 
inch  smoke  and  illumination  FFARs  (see  Table  13) . 

avill  auiitalnmant  ammunltiQn  i ramanfe a .  In  questions 

that  are  similar  to  the  crew  qualification  items,  the  respon¬ 
dents  were  asked  to  estimate  the  minimum  number  of  rounds  of 
each  type  of  ammunition  needed  to  sustain  an  average  avia¬ 
tor's  gunnery  skills  for  a  12-month  period.  Table  14  pre¬ 
sents  the  estimated  sustainment  requirements  for  the  7.62-, 
20-,  30-,  and  40-fflm  guns.  Where  comparisons  can  be  made, 
there  is  generally  good  agreement  in  the  estimates  between  AA 
and  NG,  and  between  aviators  and  commanders.  With  the  excep¬ 
tion  of  30-mm  ammunition,  the  median  estimated  sustainment 
requirements  are  less  than  the  total  estimated  crew  quali¬ 
fication  requirements. 

Table  15  presents  the  median  sustainment  estimates  for 
the  2.75-ineh  HE,  smoke,  and  Illumination  FFARs.  For  all 
three  types  of  FFARs,  the  aviators  generally  estimate  a 
higher  sustainment  requirement  than  the  unit  commanders.  The 
generally  smaller  ranges  of  estimates  indicate  a  better  con¬ 
sensus  among  the  commanders  than  among  the  aviators  in  their 
opinions  on  the  ammunition  requirements  for  skill  sustain¬ 
ment  .  The  estimates  are  much  higher  for  the  AA  than  the  NG, 
but  this  result  probably  reflects  the  differences  In  training 
readiness  conditions.  The  median  gunnery  skill  sustainment 
estimates  approximate  the  annual  STRAC  authorizations  per 
airframe  for  all  levels  of  gunnery  training  (l.e.,  Individ¬ 
ual,  crew,  team,  and  CALFEX/JAAT) . 

As  shown  In  Table  16,  the  aviators'  estimates  for 
missile  skill  sustainment  are  substantially  higher  than  the 
current  authorizations  (.9  TOW  missiles  per  airframe  and  no 
HELLFIRE  missiles) .  Very  little  reliable  data  were  obtained 
from  the  commanders  on  skill  sustainment  requirements  for  the 
TOW  and  HELLFIRE  missiles. 
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Table  11 

Estimated  Minimum  Number  of  2.75-inch  HE  Rockets  Required  for 
an  Average  Aviator  to  Achieve  Crew  Qualification 


Comnantiara 

Migh^ 

NVD 

Total 

Active  Army 

Mdn 

40 

1 

32 

32 

104 

IQR 

32-76 

20-50 

24-50 

A 

57 

52 

52 

National  Guard 

Mdn 

60 

30 

— 

IQR 

28-112 

20-56 

n 

25 

22 

12 

avlAf.nrH 

Day 

Nicrhfc 

NVD 

Total 

Active  Army 

Mdn  50 

48 

48 

146 

IQR  30-100 

25-100 

25-100 

A  466 

443 

440 

National  Guard 

Mdn  50 

50 

50 

150 

IQR  36-100 

25-76 

24-100 

XX  185 

170 

151 

Note;  The  following  abbreviations  are  used  In  Table  11;  HE 
■  high  explosive;  NVD  ■  night  vision  device;  Mdn  -  median; 
IQR  "  Interquartile  range;  a  >  number  cf  respondents;  —  - 
Insufficient  data  (u  <  15)  to  compute  statistics. 
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Tabl«  12 

Estimated  Minimum  Number  of  Missiles  Required  for  an  Average 
Aviator  to  Achieve  Crew  Qualification 

TOW  MTSSILBS  HBLLglRE  .MISSILES 

CQamandttra  J3M  mshi  mm  ukl  mjghi  mm 


Active  Army 


Mdn 

2 

1 

1 

— 

— 

— 

IQR 

1-2 

1-2 

1-2 

— 

— 

A 

45 

34 

26 

7 

2 

7 

National  Guard 

Mdn 

as  mm 

saw 

IQR 

A 

12 

9 

4 

0 

immm 

0 

0 

IQH-MiaSlLEa 

HELLEiRS,  MiaaiLEa 

Aviators 

SAX 

NIGHT 

mm 

UKL 

NIGHT 

mm 

Active  Army 

Mdn 

2 

2 

2 

2 

2 

2 

IQR 

1-3 

1-4 

1-4 

1-4 

1-5 

1-5 

A 

358 

276 

226 

69 

34 

68 

National  Guard 

Mdn 

2 

3 

4 

wan 

M  m 

IQR 

1-5 

2-5 

2-5 

— 

— 

— 

A 

99 

79 

65 

9 

7 

7 

Note!  The  following  abbreviations  are  used  in  Table  12:  NVD 
■■  night  vision  devicer^  Mdn  >  median;  IQR  >  interquartile 
range;  a  "  number  of  respondents;  *“■  *  insufficient  data  (a  < 
15)  to  compute  statistics. 
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Coitanandari 


Ilium  (Night) 


smolcft  (Day^ 


Ilium  ,.(MVD) 


Active  Army 

Mdn 

10 

12 

10 

IQR 

8-20 

10-20 

6-16 

n 

41 

47 

40 

National  Guard 

Mdn 

14 

IQR 

— 

7-24 

— 

n 

14 

22 

9 

Aviators 

amolta,IDay), 

Ilium,. . {liighU, 

Active  Army 


Mdn 

16 

18 

16 

IQR 

10-30 

10-30 

10-30 

n 

278 

348 

301 

National  Guard 

Mdn 

12 

14 

14 

IQR 

10-25 

10-25 

10-25 

A 

90 

121 

97 

The  following  abbreviations  are  used  In  Table  13: 

Ilium  "  Illumination;  NVD  •  night  vision  device;  Mdn  * 
median;  IQR  "•  Interquartile  range;  a  "  number  of  respondents; 
»  Insufficient  data  (u  <  15)  to  compute  statistics. 


Tablet  14 


'ii ' 


Estimated  Minimum  Numbei:  of  Rounds  Needed  to  Sustain  an 
Average  Aviator's  Skills  for  12  Months 


Commandera 

7 . 62-mm 

20~mm 

30-mm 

AXtm 

Active  Army 

Mdn 

— 

1000 

MM 

— 

XQR 

— 

600-2000 

— 

-- 

a 

13 

41 

8 

13 

National  Guard 

Mdn 

6000 

MM 

MM 

300 

IQR 

3000-9000 

— 

— 

200-500 

a 

28 

2 

0 

22 

Aitiatara. 

2Q-mm 

^*301 

AHzm 

Active  Army 

Mdn  6000 

1500 

2000 

500 

IQR  4000-12000 

1000-2500 

1000-3200 

300-1200 

a  84 

357 

85 

80 

National  Guard 

Mdn  5000 

1000 

— 

300 

IQR  3000-10000 

600-2000 

M  M 

200-800 

a  177 

37 

6 

142 

Nota i  The  following  abbreviations  are  used  In  Table  14:  mm 
o  millimeter/  Mdn  <■  median;  ZQR  *■  Interquartile  range;  a  * 
nuntber  of  respondents;  —  Insufficient  data  (a  <  15)  to 
compute  statistics. 
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Table  15 


Estimated  Minimum  Number  of  2.75-lnch  Rockets  Needed  to 
Sustain  an  Average  Aviator's  Gunnery  Skills  for  12 
Months 


Commandera 

HR 

Smoke 

Ilium 

Active  Army 


Mdn 

100 

14 

20 

IQR 

50-200 

10-30 

B-48 

n 

60 

47 

54 

National  Guard 

Mdn 

60 

14 

10 

IQR 

38-100 

6-14 

6-14 

il 

29 

17 

25 

Avlatora 

JBfi 

Smoke 

Ilium 

Active  Army 

Mdn 

160 

30 

30 

IQR 

100-300 

20-60 

20-50 

n 

514 

330 

418 

National  Guard 

Mdn 

76 

14 

14 

IQR 

50-152 

10-40 

10-30 

n 

203 

111 

146 

Note !  The  following  abbreviations  are  used  In 
8:  HE  *  high  explosive;  Ilium  *  illumination; 
median;  IQR  Interquartile  range;  a  ■  number 
respondents . 

Tabic 
Mdn  ■ 
of 
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Table  16 


Estimated  Minimum  Number  of  Missiles  Needed  to  Sustain  an 
Average  Aviator's  Skills  for  12  Months 


Commanders 

TOB-MISSILEfl 

HELLFIRE  MISSILES 

Active  Army 

Mdn 

2 

— 

IQR 

1-3 

— 

n 

49 

8 

National  Guard 

Mdn 

~ 

IQR 

a 

13 

0 

Aviators  IQW.-tliafilLEa  HELLEIRE  MISSILES 


Active  Army 

Mdn 

3 

3 

IQR 

2-5 

2-6 

XL 

403 

80 

National  Guard 

Mdn 

3 

— 

IQR 

2-5 

— 

XL 

109 

8 

Notai  The  followina  abbreviations  are 
-  median;  XQR  ••  interquartile  range;  a 
dents;  —  insufficient  data  (a  <  15) 

used  in  Table  16:  Mdn 
•  number  of  respon- 
to  compute  statistics. 
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SUMMARY  AND  CONCLUSIONS 

The  Ammunition  and  Gunnery  Survey  research  was  conducted 
to  establish  an  empirical  information  data  base  on  U.S.  Army 
and  National  Guard  attack  helicopter  aviators  and  units.  The 
following  types  of  information  are  Included  in  the  data  base: 

•  the  demographic  characteristics  of  the  aviators  and 
unitSr 

•  the  allocation  and  utilization  of  ammunition  to  avia¬ 
tion  unit 3/ 

•  the  availability  and  utilization  of  gunnery  ranges  for 
aviation  training, 

•  the  availability  and  utilization  of  flight  simulators 
for  aviation  training, 

•  the  estimated  resource  requirements  for  effective 
gunnery  training,  and 

•  ancillary  issues  in  aviation  gunnery  training. 

The  data  base  is  intended  to  support  the  requirements 
for  both  current  and  future  Army  and  National  Guard  aviation 
gunnery  analyses .  The  current  requirements  are  to  (a) 
formulate  justifiable  ammunition  requests  for  helicopter 
gunnery  training,  (b)  revise  the  FM  1-140  Helieopter  Gunnery 
manual,  and  (c)  evaluate  the  availability  and  utility  of 
gunnery  ranges  and  training  simulators.  Further  analyses  of 
the  data  base  will  be  conducted  as  additional  questions  about 
attack  helicopter  training  are  raised.  The  information 
collected  during  this  survey  also  serves  as  a  baseline  for 
comparison  with  future  data  collection  efforts. 

Several  conclusions  can  be  drawn  from  the  survey 
results,  especially  with  respect  to  the  major  problem  areas 
addressed  in  t.ne  current  analyses.  Each  general  conclusion 
is  discussed  in  the  following  paragraphs. 

1.  The  return  rates  and  distribution  across  major  commands 
of  usable  surveys  are  adequate  to  provide  a  reliable  data 
base  for  analysis,  although  there  are  limitations  on  the 
number  of  subsample  analyses  that  can  be  conducted  reliably. 
The  amount  and  quality  of  the  data  collected  are  especially 
satisfactory  when  considering  the  length  and  detail  of  the 
surveys  and  the  short  suspense  that  was  provided  for  com¬ 
pleting  them.  In  addition,  some  of  the  current  results  are 
corroborated  by  the  findings  of  a  previous,  though  less 
comprehensive,  ammunition  survey  (STRAC,  1987)  . 

2.  The  AA  respondents  are,  on  the  average,  relatively  young 
and  inexperienced  in  the  performance  of  their  occupational 
specialty.  This  is  a  factor  that  should  be  considered  in 
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determining  the  types  and  amounts  of  training  that  are  pro¬ 
vided.  The  NG  aviators  generally  are  older  and  have  more 
experience  than  their  AA  counterparts,  and  therefore  may  be 
better  able  to  sustain  their  skills  at  acceptable  TRC  levels 
with  less  training  resources.  However,  proportionately  more 
of  the  NG  aviators  are  maintaining  their  gunnery  skills  in 
aging  and  leas  effective  attack  aircraft  (e.g.,  AH-IG, 
UM-lC/M,  OH-IH) .  Although  slightly  younger,  the  AA  comman¬ 
ders  have  experience  levels  that  are  approximately  equal  to 
the  NG  commanders. 

3.  Although  the  average  AA  aviator  flew  slightly  more  than 
the  minimum  number  of  hours  required  to  maintain  his  flight 
skills  in  Fy87,  he  fired  less  than  the  STRAC-authorlzed 
number  of  rounds  of  ammunition.  The  average  NG  aviator 
generally  logged  fewer  flight  hours  and  fired  less  ammunition 
than  his  AA  counterpart.  The  median  number  of  NG  flight 
hours  is  consistent  with  previous  research  on  the  utilization 
of  NG  aviator  training  time  (Ruffner  &  Szabo,  1986) .  The 
lower  ammunition  expenditures  are  consistent  with  the  lower 
TRC  level  of  most  NG  units. 

4.  A  substantial  number  of  AA  and  NG  attack  helicopter 
units  are  unable  to  meet  the  standards  for  their  TRC  with  the 
resources  that  are  currently  available  to  them.  In  many 
cases,  the  respondents  indicated  that  their  STRAC  ammunition 
allocation  was  Insufficient  to  meet  the  training  standards; 
in  other  cases,  the  inability  to  meet  the  training  standards 
was  attributed  to  other  resource  limitations  such  as  a  lack 
of  suitable  gunnery  ranges  and  resource  management  issues. 

The  lack  of  training  resources  and  training  time  resulted  in 
substantially  lower  crew  qualification  levels  for  the  NG  than 
for  the  AA. 

5.  Gunnery  ranges  are  not  readily  available  to  many  units 
or  do  not  have  adequate  scoring  methods.  Many  of  the  closest 
ranges  are  at  a  considerable  distance  from  the  unit,  and 
aviators  must  compete  with  other  branches  for  range  time. 

Only  a  small  percentage  of  aviators  fired  on  a  fully- 
instrumented  MPRC  during  FYST.  Transportable  scoring  systems 
that  utilize  electronic  sensing  are  currently  being  developed 
to  meet  the  need  for  objective  evaluations  of  gunnery  profi¬ 
ciency,  but  they  are  not  yet  in  widespread  use  (G.  L.  Kaempf, 
personal  communication,  January  1988) .  Finally,  very  few  of 
the  ranges  that  are  used  by  aviation  units  were  designed 
specifically  for  aviation  gunnery.  All  of  these  problems 
were  especially  critical  for  the  NG  units. 

6.  Flight  simulators  are  being  used  to  a  moderate  extent 
(median  of  10  hours  during  FY87)  by  the  AA  aviators  for 
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gunnery  training,  In  addition,  there  are  several  sub¬ 
conclusions  that  can  bo  drawn  about  simulator  use. 

a.  Very  few  NG  units  have  access  to  flight  simulators 
for  training,  which  exacerbates  the  problems  caused  by 
limited  access  to  ranges. 

b.  The  simulators  are  perceived  to  have  utility  for  some 
types  of  training  but  not  for  other  types.  In  particular, 
tasks  that  are  dependent  on  the  FWS  simulator  visual  system 
were  not  rated  highly  on  training  value. 

c.  hviators  who  fly  the  AH- IS (MOD /PROD)  configurations 
rated  the  training  value  of  the  FMS  lower  on  weapons  system 
switchology  and  weapons  system  emergency  procedures  tasks 
than  aviators  who  fly  the  AH-1S(MC/ECAS) .  The  lack  of 
physical  simulator-to-aircraft  fidelity  was  not  judged  to 
impair  training  on  the  other  training  tasks. 

d.  AH-64  aviators  rated  the  training  value  of  the  CMS 
higher  than  the  AH-1  aviators  rated  the  FWS  on  7  of  the  12 
types  of  training. 

When  drawing  conclusions  about  the  training  value  of 
simulators,  it  is  important  to  remember  that  the  present  data 
are  subjective  opinions  rather  than  systematic  measures  of 
objective  performance.  It  is  not  possible  to  determine  from 
the  current  data  base  if  low  training  value  ratings  should  be 
attributed  to  the  simulator  hardware  and  software,  to  the 
manner  in  which  the  simulator  is  utilized  for  training,  or  to 
the  aviators'  preference  for  training  in  the  aircraft  instead 
of  the  simulator. 

7 .  The  unit  commanders  and  aviators  are  in  favor  of  having 
standardized  gunnery  tables  to  support  the  development  of 
training  programs.  The  ammunition  utilization  and  estimated 
ammunition  requirements  data  obtained  from  the  survey  respon¬ 
dents  constitute  a  source  of  Information  that  can  be  used  to 
revise  the  FM  1-140  tables. 

8.  The  estimates  of  ammunition  requirements  indicate  that 
the  current  STRAC  authorizations  approximate  the  minimum 
number  of  rounds  needed  to  qualify  and  sustain  the  average 
aviator's  gunnery  skills.  It  is  very  Important  to  remember, 
however,  that  these  estimates  are  based  on  personal  opinions 
of  the  aviators  and  commanders  and  not  on  empirical  studies 
in  which  training  resources  are  systematically  varied  and 
aviator  proficiency  is  objectively  measured.  The  validity  of 
the  estimates  is  supported  by  the  data  on  the  number  of 
rounds  fired  (less  than  authorized)  and  the  concomitant 
percentage  of  units  that  do  not  meet  the  TRC  standards. 
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9.  It  is  not  sufficient  for  the  units  to  receive  the  full 
authorization  of  anununltlon;  the  units  must  have  adequate 
access  to  ranges  and  the  operational  aircraft  and  weapon 
systems  needed  to  expend  the  ammunition.  Well  conceived 
training  and  evaluation  programs  also  are  required  to  ensure 
that  the  maximum  benefit  Is  received  from  the  gunnery 
training. 

10.  Finally,  further  research  Is  needed  to  evaluate  and 
Inqprove  the  training  of  attack  helicopter  aviators.  Addi¬ 
tional  analyses  can  be  conducted  with  the  current  data  base, 
and  longitudinal  survey  data  can  be  collected  to  evaluate  the 
efiiTects  of  changes  In  resources  and  training  programs.  Most 
Importantly,  the  results  of  the  Ammunition  and  Gunnery  Survey 
havn  generated  hypotheses  that  should  be  tested  experi¬ 
mentally  <e.g.,  that  flight  simulators  could  be  used  more 
effectively  than  they  are  currently  being  employed) .  ARIAROA 
curruntly  Is  planning  to  conduct  experimental  studies  on  the 
utility  of  the  FWS  simulator  for  training  gunnery  tasks  (G. 

L.  Kciempf,  personal  communication,  January  1986)  .  These 
empirical  studies  are  needed  to  determine  the  amount,  fre¬ 
quency,  and  type  of  training  required  to  ensure  that  U.S. 

Army  and  National  Guard  attack  helicopter  units  are  capable 
of  accomplishing  their  missions.  / 
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